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Experimental 

Crystal data 

C 2 iH 25 N0 4 
M, = 355.42 
Tetragonal, PAl x c 
a = 16.058 (2) A 
c = 14.343 (3) A 
V = 3698.5 (11) A 3 

Data collection 

Nonius CAD-4 diffractometer 
Absorption correction: xfr scan 

(North et al, 1968). 

r mi „ = 0.983, r maI = 0.991 
6166 measured reflections 
3353 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.066 

wR(F 2 ) = 0.161 

S = 1.01 

3353 reflections 



Z = 8 

Mo Ka radiation 
li = 0.09 mm~' 
T = 293 K 

0.20 x 0.10 x 0.10 mm 



1856 reflections with / > 2cr(/) 
R iM = 0.069 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



235 parameters 

H-atom parameters constrained 
A/w = 0.21 e A~ 3 
Ap,^ = -0.19 e A~ 3 



In the title compound, C21H25NO4, the dihydropyridine ring 
adopts a flattened boat conformation. The N atom and the sp 3 
C atom deviate in the same direction from the mean plane of 
the other four C atoms, by 0.269 (6) and 0.111 (6) A, 
respectively. This mean plane is inclined to the 4-methoxy- 
phenyl ring by 87.3 (5)°. The cyclohexenone ring has a sofa 
conformation with the C atom bearing the methyl groups 
deviating from the mean plane through the other five C atoms 
by 0.628 (6) A. There is a short C— H- ■ O hydrogen bond in 
the molecule. In the crystal, molecules are linked by an N— 
H- ■ O hydrogen bond to form chains propagating along the c- 
axis direction. 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N-IKL4- ■ Ol' 


0.86 


2.02 


2.868 (4) 


169 


C12-H12/1- ■ 03 


0.96 


2.17 


2.895 (6) 


131 


Symmetry code: (i) y 


-\,x + \,z + \. 









Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & 
Wocadlo, 1996); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 



Related literature 

For related structures and hydrogen-bond definition, see: 
Yang et al. (2010). For the syntheis method, see: Tamaddon et 
al. (2010); Yang et al. (2011). For related literature about the 
biological activity of 1,4-dihydropyridines and their deriva- 
tives, see: Davies et al. (2005); Rose & Draeger (1992); Warrior 
et al. (2005). 




H 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LD2046). 
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quinoline-3-carboxylate 

Jing-Min Zhao 

Comment 

1,4-Dihydropyridines and their derivatives are an important class of pharmaceutical compounds with a broad spectrum of 
biological activities. For example, they have calcium modulatory properties (Rose & Draeger 1992), antibacterial (Davies 
et al. 2005), fungicidal (Warrior et al. 2005), antioxidant activities (Yang et al. 2011) etc. Therefore, significant interest 
has been attracted to find out convenient and facile approaches for the synthesis of 1,4-dihydropyridines. In view of the 
exhibited biological activitiy, precise single-crystal structure determinations of these derivatives are expected to provide 
insights in their design and function. 

Experimental 

The title compound was obtained according to the reported method (Tamaddon et al, 2010). A mixture of 4-Methoxy- 
benzaldehyde (2 mmol), methyl acetoacetate (2 mmol), 5,5-dimethylcyclohexane-l,3-dione (2 mmol) and NH 4 HC0 3 (2 
mmol) was stirred in water (2 ml) under reflux. After completion of the reaction (TLC monitoring), the mixture was 
diluted with cold water (20 ml) and filtered to obtain the precipitated product which was further purified by 
recrystallization. Single crystals suitable for X-ray diffraction were obtained by slow evaporation of an ethanol solution. 
IR (KBr) v/cnr 1 : 3181, 3067, 2960, 1703, 1604; 'H NMR (300 MHz, DMSO-J6) <5/p.p.m.: 9.07 (s, 1H, NH), 7.04(d, 2H, 
ArH, J = 8.4 Hz), 6.74 (d, 2H, ArH, J = 8.4 Hz), 4.80 (s, 1H, H4), 3.67, 3.53 (2 s, 6H, 20CH 3 ), 1.92-2.51 (m, 7H, cyclo- 
hexaneone), 1.00, 0.84 (2 s, 6H, 2CH 3 ); MS (ESI) m/z: 378.2 [M+Na] + , 394.2 [M+K] + 

Refinement 

All H atoms were located in a difference map and refined isotropically. The N — H distance was constrained to 0.86 A. All 
other H atoms were positioned geometrically and treated as riding, with C — H distances in the range 0.93-0.96 A, and 
C/ iS0 (H) = 1.2 or 1.5 times £/ eq (C). The methyl groups were allowed to rotate during the refinement. 

Computing details 

Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS (Enraf-Nonius, 1994); data 
reduction: XCAD4 (Harms & Wocadlo, 1996); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

Molecular structure of the title compound, showing the atom-numbering scheme. Displacement ellipsoids are drawn at 
the 50% probability level. 
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Figure 2 

The packing of the title compound, viewed along the a axis. Dashed lines indicate hydrogen bonds. 
DL-Methyl 4-(4-methoxyphenyl)-2,7,7-trimethyl-5-oxo- 1,4,5,6,7,8-hexahydroquinoline-3-carboxylate 



Crystal data 

C 2 ,H 25 N04 
M r = 355.42 _ 
Tetragonal, P42ic 
Hall symbol: P -4 2n 
a = 16.058 (2) A 
c= 14.343 (3) A 
K= 3698.5 (11) A 3 
Z=8 

7^(000)= 1520 
Z)afa collection 

Nonius CAD-4 
diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co/28 scans 

Absorption correction: y/ scan 
For Semi-empirical (using intensity 
measurements) absorption, see: (North et al, 
1968). 

r min = 0.983, r max = 0.991 



D x = 1.277 Mgm- 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

(9 = 9-12° 

fi = 0.09 mnr 1 

7=293 K 

Block, light yellow 

0.20 x 0.10 x 0.10 mm 



6 1 66 measured reflections 
3353 independent reflections 
1856 reflections with I > 2<j(I) 
R mt = 0.069 

#max = 25.4°, 0 min =1.8° 

h = 0— >19 
£ = -10->T9 
7 = 0->T7 

3 standard reflections every 200 reflections 
intensity decay: 1% 



/Acta Cryst. (2012). E68, o745 



sup-3 



supplementary materials 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F- > 2a(F 2 )] = 0.066 
wR(F 1 ) = 0.161 
S = 1.01 

3353 reflections 
235 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.060P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/ f j) max < 0.001 
Ap max = 0.21 eA- 3 
Ap min = -0.19eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. _/?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- */U 


N 


0.4727 (3) 


0.8718 (2) 


0.5450 (2) 


0.0371 (11) 


H0A 


0.4565 


0.8757 


0.6020 


0.044* 


01 


0.4081 (2) 


0.9125 (2) 


0.2288 (2) 


0.0550(10) 


CI 


0.3498 (3) 


0.9515 (3) 


0.5073 (3) 


0.0404 (13) 


H1A 


0.3695 


1.0068 


0.5234 


0.049* 


H1B 


0.3265 


0.9267 


0.5631 


0.049* 


02 


0.3890 (3) 


0.5017(2) 


0.2656 (3) 


0.0583 (10) 


C2 


0.2815 (3) 


0.9593 (3) 


0.4341 (3) 


0.0344 (12) 


03 


0.6966 (2) 


0.7414(3) 


0.4707 (3) 


0.0709 (13) 


C3 


0.3222 (3) 


0.9807 (3) 


0.3409 (3) 


0.0406 (13) 


H3A 


0.2799 


0.9793 


0.2926 


0.049* 


H3B 


0.3435 


1.0371 


0.3441 


0.049* 


04 


0.6735 (2) 


0.7892 (2) 


0.3268 (2) 


0.0474 (10) 


C4 


0.3928 (3) 


0.9230 (3) 


0.3128(3) 


0.0357 (13) 


C5 


0.4399 (3) 


0.8842 (3) 


0.3850(3) 


0.0313 (12) 


C6 


0.4217 (3) 


0.9006 (3) 


0.4758 (3) 


0.0339 (12) 


C7 


0.5083 (3) 


0.8241 (3) 


0.3582 (3) 


0.0353 (12) 


H7A 


0.5378 


0.8467 


0.3040 


0.042* 


C8 


0.5700 (3) 


0.8157(3) 


0.4383 (3) 


0.0331 (12) 


C9 


0.5500 (3) 


0.8365 (3) 


0.5264 (3) 


0.0343 (12) 


CIO 


0.2205 (3) 


1.0282 (3) 


0.4621 (4) 


0.0581 (16) 


H10A 


0.1952 


1.0145 


0.5207 


0.087* 


H10B 


0.1781 


1.0334 


0.4152 


0.087* 


H10C 


0.2499 


1.0800 


0.4678 


0.087* 


Cll 


0.2338 (4) 


0.8785 (3) 


0.4250 (4) 


0.0589 (16) 


H11A 


0.2715 


0.8346 


0.4079 


0.088* 
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Til 1 T) 

hub 


n 1 m o 

0.1918 


0.8843 


A 1 HHC\ 

0.3/79 


A AO O sts 

0.088* 




HI 1C 


a OAOA 

0.2080 


A O/TCO 
0.8652 


A A O 1 C 

0.4835 


A AOO* 

0.088* 




C12 


0.602/ (3) 


0.8290 (J) 


0.6124 (J) 


A A/1 /IC i 1 A\ 

0.0445 (14) 




T T 1 1 A 

H12A 


0.6556 


A O AO 

0.8053 


A f A/"1 

0.5962 


0.067* 




T r i in 


A CTO 
U.J /52 


a am 0 
0. /938 


0.6568 


0.06 /* 




H12C 


0.6111 


a oon 

0.8832 


0.6391 


A A/'T* 

0.067* 




CI 5 


A A HI S1\ 
0.4 /36 (3j 


0. /388 (j) 


0.JJ22 (3) 


O.Oj.39 (12) 




1 A 

C14 


A /1 1 A/; /I \ 

0.4306 (3) 


a /cm o /i \ 
0.6932 (j) 


0.39/2 (3) 


0.042 / (14) 




T T 1 A A 

H14A 


A /I AO 

0.4208 


0.7165 


A A C C C 

0.4555 


0.051* 




CI j 


A A A 1 1 /I \ 

0.4013 (3) 


0.6140 (J) 


A 1 7H 1 /I \ 

0.3 /91 (3) 


A A/1 C C / 1 A\ 

0.0453 (14) 




H15A 


A ") T1 A 

0.3729 


A C O A -t 

0.5843 


A A^ A O 

0.4248 


0.055* 




C16 


A A 1 yl *7 /I \ 
0.414 / (3) 


A cine 
O.J /95 (3) 


A 1AO 1 CI \ 

0.2921 (3) 


A A/1 A1 H T\ 

0.0402 (13) 




C17 


0.4554 (3) 


0.6252 (3) 


0.2247 (3) 


A (\A CO / 1 A\ 

0.0458 (14) 




Tin » 

H17A 


A /I /"I A 

0.4630 


0.6028 


0.1655 


0.055* 




C18 


A /IOC 1 ZO\ 

0.4852 (3) 


A "7 A A A /I \ 

0.7040 (3) 


0.2445 (3) 


A A/1 /II / 1 A\ 

0.0442 (14) 




T T 1 O A 

H18A 


A fill 

0.5133 


A "71 1 A 

0. /339 


A 1 007 

0.198 / 


A ACT * 

0.053* 




ci9 


0.3666 (4J 


0.4456 (J ) 


A ITT) 

0.33 11 (4J 


0.0629 (loj 




T T 1 a A 

H19A 


A ") /I A 1 

0.3491 


A 1 AO O 

0.3938 


A ") 1 A 1 

0.3101 


A A A A ± 

0.094* 




H19B 


0.3217 


0.4688 


0.3730 


f\ f\r\ A -ie 

0.094* 






U.41J / 




0 177D 
U.J / /u 


n no4* 




C20 


0.6523 (3) 


0.7785 (3) 


0.4173 (3) 


0.0394 (13) 




C21 


0.7556 (3) 


0.7591 (4) 


0.3010 (4) 


0.0569 (16) 




H21A 


0.7653 


0.7700 


0.2361 


0.085* 




H21B 


0.7589 


0.7003 


0.3123 


0.085* 




H21C 


0.7970 


0.7872 


0.3376 


0.085* 




Atomic displacement parameters (A 2 ) 




U u U 22 


U 33 


U 12 


U 13 


U 23 


N 


0.046 (3) 0.048 (3) 


0.0169(19) 


0.002 (2) 


-0.0004(18) 


-0.0006 (19) 


01 


0.081 (3) 0.063 (3) 


0.0214(16) 


0.020 (2) 


0.0000 (19) 


0.0002(18) 


CI 


0.049 (3) 0.041 (3) 


0.032 (3) 


0.008 (3) 


0.005 (2) 


-0.006 (2) 


02 


0.072 (3) 0.044 (2) 


0.060 (2) 


-0.017 (2) 


-0.007 (2) 


-0.004 (2) 


C2 


0.040 (3) 0.027 (3) 


0.036 (3) 


0.005 (3) 


0.000 (3) 


0.003 (2) 


03 


0.051 (3) 0.109 (4) 


0.052 (2) 


0.027 (2) 


-0.004 (2) 


0.023 (3) 


C3 


0.045 (3) 0.033 (3) 


0.043 (3) 


0.005 (3) 


0.000 (3) 


0.008 (3) 


04 


0.044 (2) 0.062 (2) 


0.036 (2) 


0.007 (2) 


0.0093 (17) 


0.0025 (19) 


C4 


0.045 (3) 0.034 (3) 


0.027 (3) 


0.000 (3) 


-0.001 (2) 


0.001 (2) 


C5 


0.035 (3) 0.031 (3) 


0.029 (3) 


0.000 (2) 


-0.007 (2) 


0.000 (2) 


C6 


0.045 (3) 0.032 (3) 


0.025 (2) 


-0.003 (3) 


0.001 (2) 


0.002 (2) 


C7 


0.035 (3) 0.049 (3) 


0.022 (2) 


0.003 (3) 


-0.001 (2) 


0.003 (2) 


C8 


0.040 (3) 0.035 (3) 


0.024 (2) 


-0.003 (2) 


0.001 (2) 


0.002 (2) 


C9 


0.040 (3) 0.034 (3) 


0.029 (3) 


-0.008 (3) 


-0.004 (2) 


0.007 (2) 


CIO 


0.054 (4) 0.066 (4) 


0.054 (4) 


0.013 (3) 


0.007 (3) 


0.008 (3) 


Cll 


0.056 (4) 0.063 (4) 


0.058 (4) 


-0.006 (3) 


-0.003 (3) 


0.011 (3) 


C12 


0.050 (4) 0.053 (3) 


0.031 (3) 


0.001 (3) 


-0.007 (3) 


0.002 (2) 


C13 


0.030 (3) 0.043 (3) 


0.028 (3) 


0.001 (2) 


0.000 (2) 


-0.005 (2) 


C14 


0.053 (4) 0.047 (4) 


0.028 (3) 


-0.004 (3) 


0.004 (3) 


-0.004 (3) 


C15 


0.047 (4) 0.046 (4) 


0.043 (3) 


-0.008 (3) 


0.003 (3) 


0.006 (3) 


C16 


0.039 (3) 0.036 (3) 


0.046 (3) 


-0.005 (3) 


-0.012 (3) 


-0.004 (3) 
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C17 


0.059 (4) 


0.049 (4) 


0.029 (3) 


-0.004 (3) 


-0.005 (3) 


-0.007 (3) 


C18 


0.049 (3) 


0.058 (4) 


0.026 (3) 


-0.004 (3) 


-0.004 (2) 


0.001 (3) 


C19 


0.063 (4) 


0.045 (4) 


0.081 (4) 


-0.007 (3) 


0.013 (4) 


0.002 (3) 


C20 


0.042 (3) 


0.043 (3) 


0.033 (3) 


-0.006 (3) 


0.002 (3) 


0.000 (3) 


C21 


0.037 (3) 


0.073 (4) 


0.061 (4) 


0.007 (3) 


0.014(3) 


0.006 (3) 



Geometric parameters (A, °) 
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1ZZ.Z ^4 J 


1410A P10 1410P 
n 1 u a — v 1 w — n 1 Uv 


1 no ^ 

1 uy. j 


C6— N— H0A 


118.9 


HI 0B— C10— H10C 


109.5 


C9— N— H0A 


118.9 


C2— Cll— H11A 


109.5 


C6— CI— C2 


113.3 (4) 


C2— Cll— HUB 


109.5 


C6— CI— H1A 


108.9 


H11A— Cll— HUB 


109.5 


C2— CI— HI A 


108.9 


C2— Cll— H11C 


109.5 


C6— CI— H1B 


108.9 


H11A— Cll— H11C 


109.5 


C2— CI— H1B 


108.9 


HUB— Cll— H11C 


109.5 


H1A— CI— H1B 


107.7 


C9— CI 2— H12A 


109.5 


CI 6— 02— C19 


117.2 (4) 


C9— CI 2— H12B 


109.5 


Cll— C2— CI 


110.7(4) 


H12A— CI 2— H12B 


109.5 


Cll— C2— C3 


109.5 (4) 


C9— CI 2— H12C 


109.5 


CI— C2— C3 


108.2 (4) 


H12A— C12— H12C 


109.5 


Cll— C2— C10 


108.6(4) 


H12B— CI 2— H12C 


109.5 
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Cl— C2— CIO 109.9 (4) 

C3— C2— CIO 109.9(4) 

C4— C3— C2 114.5(4) 

C4— C3— H3A 108.6 

C2 — C3 — H3A 108.6 

C4— C3— H3B 108.6 

C2— C3— H3B 108.6 

H3A — C3 — H3B 107.6 

C20— 04— C21 115.5(4) 

01— C4— C5 122.7 (5) 

01— C4— C3 119.3(4) 

C5— C4— C3 118.0(4) 

C6— C5— C4 119.8(4) 

C6— C5— C7 121.6(4) 

C4— C5— C7 118.6(4) 

C5— C6— N 120.0 (4) 

C5— C6— Cl 124.4 (4) 

N— C6— Cl 115.5(4) 

C5— C7— C8 109.7 (4) 

C5— C7— C13 111.8(4) 

C8— C7— C13 110.0(4) 

C5— C7— H7A 108.4 

C8— C7— H7A 108.4 

C13— C7— H7A 108.4 

C9— C8— C20 120.2 (4) 

C9— C8— C7 122.1 (4) 

C20— C8— C7 117.6(4) 

C8— C9— N 119.6(4) 

C8— C9— C12 128.1 (5) 

N— C9— C12 112.3(4) 

C2— CIO— H10A 109.5 

C2— CIO— H10B 109.5 

H10A— CIO— H10B 109.5 

C2— CIO— H10C 109.5 

C6— Cl— C2— Cll 73.4(6) 

C6— Cl— C2— C3 -46.7 (5) 

C6— Cl— C2— CIO -166.7 (4) 

Cll— C2— C3— C4 -69.0(5) 

Cl— C2— C3— C4 51.8(5) 

CIO— C2— C3— C4 171.8(4) 

C2— C3— C4— 01 152.0(5) 

C2— C3— C4— C5 -29.1 (6) 

01— C4— C5— C6 177.8 (5) 

C3— C4— C5— C6 -1-0(7) 

01— C4— C5— C7 -3.5 (8) 

C3— C4— C5— C7 177.7 (4) 

C4— C5— C6— N -172.0 (4) 

C7— C5— C6— N 9.3 (7) 



C14— C13— C18 117.9(5) 

C14— C13— C7 119.8(4) 

C18— C13— C7 122.2 (4) 

C13— C14— C15 122.4(5) 

C13— C14— H14A 118.8 

C15— C14— H14A 118.8 

C14— C15— C16 119.1(5) 

C14— C15— HI 5 A 120.4 

C16— C15— HI 5 A 120.4 

02— C16— C17 115.7(5) 

02— C16— C15 124.7 (5) 

C17— C16— C15 119.5(5) 

C18— C17— C16 120.5(5) 

C18— C17— H17A 119.7 

C16— C17— H17A 119.7 

C17— C18— C13 120.5(5) 

C17— C18— H18A 119.8 

C13— C18— H18A 119.8 

02— C19— H19A 109.5 

02— C19— H19B 109.5 

H19A— C19— H19B 109.5 

02— C19— H19C 109.5 
H19A— C19— H19C 109.5 
H19B— C19— H19C 109.5 

03— C20— 04 121.7(5) 

03— C20— C8 126.7 (4) 

04— C20— C8 111.5(4) 
04— C21— H21A 109.5 
04— C21— H21B 109.5 
H21A— C21— H21B 109.5 
04— C21— H21C 109.5 
H21A— C21— H21C 109.5 
H21B— C21— H21C 109.5 

C20— C8— C9— N 179.7 (4) 

C7— C8— C9— N -4.2 (7) 

C20— C8— C9— C12 1.6(8) 

C7— C8— C9— C12 177.7 (5) 

C6— N— C9— C8 -12.4 (7) 

C6— N— C9— C12 166.0 (4) 

C5— C7— C13— C14 -61.7(6) 

C8— C7— C13— C14 60.4 (6) 

C5— C7— C13— C18 119.6(5) 

C8— C7— C13— C18 -118.3(5) 

C18— C13— C14— C15 2.0(8) 

C7— C13— C14— C15 -176.8(5) 

C13— C14— C15— C16 -0.8(8) 

C 1 9— 02— C 1 6— C 17 1 64.3 (5) 
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C4 — C5 — Co — CI 


5.6 (8) 




C 1 y — Oz — C 1 6 — C 1 5 


-16.6 (8) 


C7 — C5 — Co — C 1 


-173.0 (5) 




C 1 4 — C 1 5 — C 1 6 — 02 


1 TA O / C \ 

179.8 (5) 


C9 — N — Co — C5 


a o sh \ 

9.8 (7) 




C14 — CI 5 — Clo — C17 


-1.2 (8) 


C9 — N — Co — CI 


-168.1 (4) 




Oz — C 1 6 — C 1 7 — C 1 8 


1 t o a /c\ 

-178.9 (5) 


C2 — CI — Co — C5 


20.1 (7) 




C 1 5 — C 1 6 — C 1 7 — C 1 8 


2.0 (8) 


C2 — CI — Co — N 


-162.1 (4) 




C16 — C17 — CI 8 — C13 


-0.8 (8) 


Co — C5 — C7 — C8 


-22.5 (6) 




C14 — C13 — CIS — C17 


-1.2 (8) 


C4 — C5 — C7 — Co 


158.8 (4) 




C7 — C 1 3 — C 1 8 — C 1 7 


177.6 (5) 


v^o — \^ J — v. / — v i j 


QQ % 
77.o \J ) 




v_^Z 1 Ut ^ Z U \JJ 




C4— C5— C7— C13 


-78.9(5) 




C21— 04— C20— C8 


176.4 (4) 


C5— C7— C8— C9 


20.0 (6) 




C9— C8— C20— 03 


23.6 (8) 


CI 3— C7— C8— C9 


-103.3 (5) 




C7— C8— C20— 03 


-152.7 (5) 


C5— C7— C8— C20 


-163.7(4) 




C9— C8— C20— 04 


-157.8(5) 


CI 3— C7— C8— C20 


72.9 (5) 




C7— C8— C20— 04 


25.9 (6) 


Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


R-A D-A 


D—R-A 


N — fflW-Ol' 




0.86 


2.02 2.868 (4) 


169 


C12— H1Z4-03 




0.96 


2.17 2.895 (6) 


131 



Symmetry code: (i)y~V2, x+l/2, zf 1/2. 
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